New minor triterpene glycoside, cucumarioside D (1) identified earlier as a candidate to new glycoside using LC-ESI QTOF-MS has been isolated from the sea cucumber Eupentacta fraudatrix as individual substance. The structure of the glycoside was elucidated using 2D NMR spectroscopy and MS. The glycoside has non-sulfated pentasaccharide carbohydrate chain branched by the second sugar (quinovose) and having 3-O-methylglucose as a terminal monosacharide residue that is an unique structural feature of sea cucumber triterpene glycosides from this species. A moderate cytotoxic activity of the glycoside 1 against the ascyte form of Echlich carcinoma cells and hemolytic activity has been found. [14, 15] ). The majority of the glycosides from E. fraudatrix are characterized by the presence of 3-O-methylxylose residue as a terminal unit in carbohydrate chain instead of 3-O-methylglucose in the most of sea cucumber glycosides. This change is considered to be chemotaxonomic marker of the genus Eupentacta.
The sea cucumber Eupentacta fraudatrix (Djakonov et Baranova) (= Cucumaria fraudatrix Djakonov et Baranova = Cucumaria obunca Lampert) (Family Sclerodactylidae, Order Dendrochirotida) is a rich source of triterpene glycosides. Our previous investigations of the sea cucumber E. fraudatrix have led to the isolation of 37 glycosides including 15 non-sulfated tetraosides (cucumariosides A 1 -A 15 [1] [2] [3] ), two non-sulfated triosides (cucumariosides B 1 and B 2 [4] ), two non-sulfated pentaosides (cucumariosides C 1 and C 2 [5] ), four sulfated tetraosides (cucumariosides G 1 -G 4 [6] [7] [8] [9] ), eight sulfated pentaosides (cucumariosides H, H 2 -H 8 [10] [11] [12] ), two disulfated tetraosides (cucumariosides F 1 and F 2 [13] ), and four disulfated pentaosides (cucumariosides I 1 -I 4 [14, 15] ). The majority of the glycosides from E. fraudatrix are characterized by the presence of 3-O-methylxylose residue as a terminal unit in carbohydrate chain instead of 3-O-methylglucose in the most of sea cucumber glycosides. This change is considered to be chemotaxonomic marker of the genus Eupentacta.
Recently we have studied the extract of E. fraudatrix using LC-ESI MS (liquid chromatography-electrospray mass spectrometry) in order to get metabolic profiling of triterpene glycosides from the E. fraudatrix. Totally, 54 compounds, including 26 sulfated, 18 nonsulfated and 10 disulfated glycosides were detected. Nevertheless this detection is not final stage of the investigation and the isolation of the most interesting previously unkonown glycosides as individual compounds is necessary to confirm their structures. One of the most significant findings was the presence of two pair of pentaosides (sulfated and non-sulfated) probably having 3-Omethylglucose as terminal monosaccharide residue that was never found in extracts of E. fraudatrix. It seems to be very interesting to check the structure of a candidate for the glycoside with 3-Omethylglucose using NMR spectra including 2D-NMR procedures in order to confirm the presence of 3-O-methylglucose residue in carbohydrate chain of some glycosides in E. fraudatrix [16] . Hence in continuation of our studies on triterpene glycosides of the sea cucumber E fraudatrix we have isolated minor glycoside, cucumarioside D (1), a nonsulfated branched pentaoside having 3-O-methylglucose as fourth terminal monosaccharide residue and elucidated its structure.
The structure of the glycoside was elucidated by extensive analysis of the 1 H, 13 C and DEPT NMR spectra and 2D NMR and confirmed by HR-ESI MS. The NMR spectra of aglycone part of 1 were coincident to those of the aglycone part of cucumariosides A 5 , C 1 , G 3 and H 5 from E. fraudatrix [1, 5, 8, 11] Table 2 ). The positions of interglycosidic linkages were established by the analysis of ROESY and HMBC spectra ( Table 1) . The cross-peaks between H-1 of the fourth sugar (3-O-methylglucose) and H-3 (C-3) of the third sugar (glucose), H-1 of the third sugar (glucose) and H-4 (C-4) of the second sugar (quinovose), H-1 of the fifth sugar (xylose) and H-2 (C-2) of the second sugar (quinovose), H-1 of the second sugar (quinovose) and H-2 (C-2) of the first monosaccharide residue (xylose), H-1 of the first sugar (xylose) and H-3 (C-3) of an aglycone in the ROESY and HMBC spectra, correspondingly, were observed ( Table 2 ).
The absolute configuration of sugars obtained from 1 by the acid hydrolysis with TFA were assigned using GLC analysis of acetylated glycosides of sugars formed by the alcoholysis with R-()-octanol [6] . The results of analysis conducted in presence of the authentic samples of sugars treated by the same way showed Dconfigurations of all the monosaccharide residues comprised the carbohydrate chain of cucumarioside D (1).
The HR ESI MS (negative and positive ion modes) of cucumarioside D (1) 
Cucumarioside D (1) possessed moderate cytotoxic activity against ascite form of mouse Ehrlich carcinoma cells (18.87 ± 0.05 μM, IC 50 ) along with moderate hemolytic activity against mouse erythrocytes (10.66 ± 1.10 μM, EC 50 ). Known cladoloside D from Cladolabes schmeltzii [18] was used as a positive control (1,38  0.06 M, IC 50 and 0.59  0.09, M, correspondingly).
Hence the finding of 3-O-methylglucose in glycosides of E. fraudatirx by LC-ESI MS [16] was validated by the preparative isolation of individual substance and elucidation of its structure using all necessary NMR procedures. 
Determination of the absolute configuration of monosaccharides:
The acid hydrolysis of (1) was conducted in a solution of 0.2 M TFA (300 L) in a plugged vial at 100 C for 2 hrs. The H 2 O layer was extracted with CHCl 3 (3  500 L) and concentrated in vacuum. One drop of concentrated TFA and 180 L of R-()-2-octanol was added to the dry residue of the sugars. The ampoule was sealed and heated on a glycerol bath at 130 C for 6 h. The mixture was evaporated and treated with pyridine/acetic anhydride (1:1, V=600 L) for 12 hrs at room temperature. The acetylated ()-2-octylglycosides were analyzed by GLC using authentic 
Determination of cytotoxic and hemolytic activities [19]:
Cytotoxic activity against murine ascite Ehrlich carcinoma cells was evaluated by MTT assay. Cytotoxic activity was calculated as concentration of 50% metabolic cell activity inhibition. Hemolytic activity was evaluated as described earlier. All the experiments were repeated in triplicate. The means and standard errors were calculated and IC 50 and EC 50 values were estimated from doseresponse plots using SigmaPlot 3.02 software.
